I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Road traffic injury (RTI) can be defined as, "An event that occurs on a way or street open to public traffic; resulting in one or more persons being injured or killed, where at least one moving vehicle is involved."\[[@ref1]\]

During 2014, a total of 450,898 cases of "road accidents" were reported which rendered 477,731 persons injured and 141,526 deaths. Deaths due to RTI in India have increased by 2.9% during 2014 (141,526) over 2013 (137,423). A total of 51 cases of road accidents took place every 1 h during 2014, wherein 16 persons were killed.\[[@ref2]\]

Considering RTIs as a major health burden on the global community, the United Nations General Assembly proclaimed 2011--2020 as the Decade of Action for Road Safety with the overall goal to stabilize and then halve the level of road traffic fatalities around the world.\[[@ref3]\]

Road safety is a multisectoral and multidimensional issue. Dr. William Haddon developed an analytical tool by considering road transport as an ill-designed "man-machine" interface requiring a comprehensive systemic approach defining a crash event in three phases of the time sequence: precrash, crash, and postcrash -- as well as the epidemiological triad of human, vehicle, and environment that can interact during each phase of a crash. The resulting nine-cell Haddon matrix models a dynamic system, with each cell of the matrix allowing opportunities for intervention to reduce road crash injury.\[[@ref4]\]

Very few studies have been found to address the determinants of severity of accidents, especially in West Bengal where total number of RTI cases was 120,585 with death rate being 9.1% from January to December 2014.\[[@ref5]\]

In Bankura district, the traffic accidents are getting increased with all its severity day by day. Still, this area is mostly unexplored, especially in this part of the country.

This study was embarked upon to find out various human-, environmental-, and treatment-related factors determining outcome and severity of RTI of the study participants.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Study design and settings {#sec2-1}
-------------------------

An institution-based, descriptive, cross-sectional study was conducted from July 1, 2015 to June 30, 2016 in the Inpatient Departments of Surgery and Orthopedics of Bankura Sammilani Medical College and Hospital (BSMC), Bankura, West Bengal.

Study population and sampling {#sec2-2}
-----------------------------

The study population was comprised of the RTI victims admitted in the inpatients, of them who were unconscious or in disoriented state without any accompanying person available at the time of interview were purposively excluded from the participation. As per literature, the prevalence rate of death from road traffic accident (RTA) was found to be 46%.\[[@ref5]\] The sample size was calculated as (Z~α~)^2^× *p* × (100-p)/L^2^= (1.96)^2^ × 46 × 54/6 × 6 = 265. (Where Z~α~ = standard normal deviate at 95% confidence, *P* = prevalence, 100-p = complement to prevalence, L = allowable error around prevalence). Assuming 10% nonresponse rate, the sample size was revised to be (265 + 10% of 265) 292 which was rounded off to final sample size of 295. As data collection was done twice in a week including Sundays, the days were paired as Monday--Thursday, Tuesday--Friday, Wednesday--Saturday, and Thursday--Sunday so that all days of a week were covered for data collection. At the start, the pair of the days for the first day of data collection was selected by simple random sampling, and then sequentially other days were chosen.

Study tools {#sec2-3}
-----------

Data were collected using predesigned, pretested, semi-structured questionnaire (in local vernacular) and Simplified Injury Severity Scale (SISS)\[[@ref6]\] for developing countries with nine items (age, body part injured, depth of injury, level and duration of consciousness, amount of bleeding, duration of hospitalization, type and result of treatment) with the total score varying from 14 to 75 and tallied with hospital records, especially for clinical findings. Content validity was tested with 13 subject matter experts and content validity ratio \>0.54 was considered as per the number of subject matter experts. None of the items failed to achieve the minimum value. Language validation was done by two forward and two backward translations in parallel by two language experts, so that the meaning and contents of the items remained unaltered as well as sentences were grammatically correct. Pretesting of the questionnaire was conducted in Bishnupur District Hospital around 36.7 km from Bankura (through NH14) on 30 RTA inpatients for a period of 1 month (April 2015).

Operational definitions {#sec2-4}
-----------------------

### Protective devices {#sec3-1}

Satisfactory: a) For motorized two-wheelers: having appropriate crash helmets. b) For four and more wheelers and rear seat occupants: having seat-belts.

### Driving status {#sec3-2}

Driver: Professional drivers and nondrivers who were behind the steering but amateur driver.

### Road condition {#sec3-3}

Satisfactory: Road was ply worthy and nonsatisfactory; depilated roads.

### Type of car {#sec3-4}

Two-wheelers: motorized and non-motorized vehicles with two wheels.

Others: vehicles with more than two wheels.

### Drunkenness {#sec3-5}

Present: The participant was under influence of alcohol and absent in otherwise.

### Time between road traffic injury and treatment received {#sec3-6}

Less than 1 h: Within "golden hour" and ≥1 h: Beyond that time.

### Distraction {#sec3-7}

Out of talking or texting over mobile phones -- present or absent.

Data collection {#sec2-5}
---------------

Data collection was done by principal investigator as her designated assignment for partial fulfillment of the requirement for the degree of MD (community medicine) under supervision of corresponding author. The eligible patients admitted within previous 24 h of scheduled day of data collection were interviewed and information about sociodemographics, presence of various risk factors such as drunken driving, usage or nonusage of protective devices, distracted driving, environmental factors, and care seeking that is place of primary treatment received, time gap between accident and treatment received, and pattern of injury were collected. The patients were clinically observed for pattern of injuries. Relevant hospital records were reviewed for corroboration of findings as obtained during face to face and telephonic interview.

Data regarding further proceeding and duration of hospital stay and final outcome were collected through telephonic interview conducted after 1 month. Severity of injury of RTI victims was assessed by SISS.

Ethics {#sec2-6}
------

The study was conducted after obtaining ethical clearance from the Institutional Ethics Committee of BSMC and written permission from the HODs of Department of Surgery and Orthopedics.

Informed consent was obtained from the study participants as written or by LTI, as applicable and ascent from minors followed by guardian\'s consent was obtained.

Data analysis {#sec2-7}
-------------

Data analysis was done by the investigators themselves with the help of software SPSS version 22.0 (IBM, New York, USA) free version after entering the data in Microsoft Excel spreadsheet. Data were described by mean, median, standard deviation (SD), and proportion. Internal consistency of SISS was done by Cronbach\'s alpha. Association of SISS with correlates was done by nonparametric tests, that is, Mann--Whitney U-test. Binary logistic regression with adjusted odds ratio (AOR) and its 95% confidence interval (CI) was used to test for association of different correlates with outcome.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The study revealed that 70.51% of the study participants were male. The average age of the male and female patients was 36.02 ± 15.75 (mean ± SD) and 36.21 ± 18.08 years, respectively. More than two-thirds, 68.13% were from urban areas, 76.30% were Hindu, and 23.70% were Muslim and other religion by birth and belief. Proportion of patients belonged to SC and ST was 59%, 56% had lower educational level, 56.3% were from socioeconomic status (SES) IV and V (according to BG Prasad SES scale, modified in April 2016), and 60.4% were married.

Proportion of accident was more in the winter season (47.5%), toward the end and beginning of the week (51.86%) and between 6 am and 12 noon (40.68%).

Among the victims behind the steering, 32.86% were professional driver. Those who were in mechanized two-wheelers and four-wheelers, 87.18% had no protective device while accident. About 45.20% of the victims were drunk while 12.2% told that, they were distracted by talking or texting over mobile or were busy with playing video games just before the occurrence. Substantially, the higher number of accidents was witnessed by nonmetal roads (34.58%), with lack of ply worthiness (52.88%). Majority of the victims were the riders of two-wheelers (40%). The current study might give the assumption of driver fatigue being the contributing cause as among the forty professional drivers, majority of whom were long-distance truck drivers, 29, that is, 63.04% were driving continuously for ≥8 h before the occurrence and 65.71% told that they were not in position to take rest for at least 8 h before starting for the journey came fatal. Majority (65.69%) received extremity injuries causing walking inability (41.36%) and 67.32% could manage to reach medical college hospital within 1 h which is considered "golden hour" for RTIs in terms of chance of survival.

Slightly more than one-third (34.24%) faced fatal outcome, that is, death and disability. Binary logistic regression revealed significant statistical association (*P* \< 0.05) between death, disability, and driving status (AOR = 1.01; 95% CI: 1.14--11.32); nonusage of protective devices (AOR = 1.66; 95% CI: 1.69--18.56); road condition (AOR = 1.01; 95% CI: 1.34--11.64); type of vehicle (AOR = 1.12; 95% CI: 2.47--12.42); drunkenness of victims (AOR = 1.02; 95% CI: 1.34--16.56); and time interval from occurrence of accident to receipt of primary treatment (AOR = 1.32; 95% CI: 2.35--12.11) \[[Table 1](#T1){ref-type="table"}\].
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Binary logistic regression showing relationship between outcome of road traffic injuries and correlates
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In Mann--Whitney U-test, for relationship between SISS score and human factors, the mean rank was higher for absence of protective devices (149.34), drunkenness (110.15), and absence of distraction (153.55). Therefore, these groups had greater number of high scores within them. It was significantly higher for the distraction scores only (*P* \< 0.05). Regarding environmental factors, higher mean rank was there for accidents between 6 pm and 6 am (154.70), for vehicles other than mechanized two-wheelers (159.06), and accidents over national highways (150.09). Therefore, these groups had greater number of high scores within them. SISS level was only significant for type of vehicles (*P* \< 0.05). SISS score and infirmity and treatment-related relation by Mann--Whitney U-test revealed higher mean rank for receipt of first aid (151.91) and receipt of primary treatment at medical college and hospital (151.40). Therefore, these groups had greater number of high scores within them \[[Table 2](#T2){ref-type="table"}\].
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Distribution of road traffic injuries patients according to relationship between Simplified Injury Severity Scale and correlates

![](JETS-11-247-g002)

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Sociodemographics {#sec2-8}
-----------------

Age and gender inclination of the current study could be because males predominantly work outdoors being more commonly exposed to traffic and partly be due to their reckless behavior. This was similar to the findings made by Singh *et al*.\[[@ref7]\] Among the study population, more than two-thirds were Hindu and proportion of SC and ST was more than half of the total study population. Similar results were found in studies conducted by Mehta\[[@ref8]\] in Delhi and Choudhary *et al*. from Sevagram.\[[@ref9]\] In this study, majority were from urban background which is in contrast to a study done by Singh *et al*. where found majority of the victims were from rural areas.\[[@ref10]\]

Environmental factors of road traffic injury {#sec2-9}
--------------------------------------------

The seasonal occurrence of the present study was in accordance with the observation made by Singh *et al*.\[[@ref11]\] This might be caused by poor adaptability to light in the foggy environment as well as more numbers of local festivals observed during this time when people take more opportunity of getting drunkenness, ignoring traffic laws more which are compounded with more people gathering on roads, and making traffic maintenance more difficult. Similar findings were obtained by Bhuyan and Ahmed.\[[@ref12]\] and Pathak *et al*.\[[@ref13]\] Timing of majority of accidents in the current study had similarity to Mishra *et al*.\[[@ref14]\] Among the 140 drivers who faced accident, nearly one-third were professional in the present study.

Precipitating factors for road traffic injury {#sec2-10}
---------------------------------------------

Usage of protective devices was considered relevant only in cases of occupants of motorized two-wheeler vehicles (MTWV) and four-wheelers in the form of appropriate helmets and seat belt, respectively. As revealed in this study, overall usage of protective devices was quite low. Tripathy reported only 13.2% of two-wheeler vehicle passengers (drivers and pillion riders) were on helmets, of which 44.4% were ISI certified and so being full coverage helmets and only 7.5% of four-wheeler vehicle passengers (drivers and copassengers) were using seat belts at the time of accidents.\[[@ref15]\] Singh *et al*.\[[@ref16]\] and Pathak *et al*. got the similar findings.\[[@ref17]\]

History of drunkenness in the present study was higher than observation by Bhuyan and corresponding findings were reported by Patil *et al*.,\[[@ref18]\] Swaddiwudhipong *et al*.,\[[@ref19]\] and Jha *et al*.\[[@ref20]\] Nearly 46.37% of alcohol consumption was documented among drivers in a study by Mishra *et al*.\[[@ref14]\] History of any kind of distraction in the current study was comparable to Shah 9.33%,\[[@ref21]\] but Singh *et al*. found higher mobile phone usage among survivors of road crashes in North India.\[[@ref16]\]

In the present study, timing of accidents was closely supported by Shah from Ahmadabad\[[@ref21]\] and Pathak *et al*.,\[[@ref13]\] whereas Singh *et al*. observed majority of the accidents between 12 pm and 8 pm.\[[@ref10]\]

In the current study, more than two-third of drivers gave the history of inadequate rest before driving and among professional drivers, driving for continuous ≥ 8 h was rampant. Bayan *et al*. cited fatigue as a contributory factor for accident toward the fag end of journey.\[[@ref22]\]

Pattern of injuries and road traffic accident {#sec2-11}
---------------------------------------------

Pattern of injuries being over hands and legs in the present study was in concordance with Pathak *et al*.\[[@ref13]\]

The "golden hour" philosophy and road traffic injuries {#sec2-12}
------------------------------------------------------

Role of "golden hour" presuming survival, behind Dr. R. Adams Cowley\[[@ref23]\] in the current study had similar finding to Ansari *et al*.\[[@ref24]\] and Lahiri *et al*.\[[@ref25]\]

Outcome of road traffic injury {#sec2-13}
------------------------------

Findings on fatal outcome in terms of either death or permanent disability was comparable to Bhuyan and Ahmed\[[@ref12]\] and Dandona and Mishra.\[[@ref26]\]

Determining and influencing factors for severity of road traffic injury {#sec2-14}
-----------------------------------------------------------------------

This study revealed influence of alcohol, nonusage of protective devices, and history of any kind of distraction to be significantly associated with grave outcomes of accidents. Pathak *et al*. found higher odds for sustaining head injuries by the people who did not wear headgear.\[[@ref13]\] Mishra *et al*. showed the presence of personal problems, alcohol consumption, usage of mobile phones, chronic diseases, and psychological conflicts were found to be significantly associated with fatality.\[[@ref14]\]

Most fatal accidents took place in nonmetal and in-between 12 midnight and 6 am which might be contributed by sleepiness of the drivers besides loose traffic regulations at late night hours. Maximum grave outcome was observed in accidents in nonmechanized two-wheeler accidents. Singh *et al*. found significant association of fatality and daytime accidents.\[[@ref10]\]

SISS score was significantly higher in the presence of distraction, two-wheelers, and injuries with associated danger signs. Shah found 21% of patients had low Glasgow Coma Scale at presentation.\[[@ref21]\] Following Trauma Index Score (TIS), Jha *et al*. found majority with moderate-to-severe TIS,\[[@ref20]\] whereas Kiran *et al*. showed 30.4% had moderate (TIS 8--18) and 11.2% severe (TIS \> 18) injuries.\[[@ref27]\]

Strength of the study {#sec2-15}
---------------------

The study was conducted following schedule sampling; so that, the pattern and determinants of the RTI could be well depicted, especially in perspective to the representativeness of throughout the time frame.

Future directions of the study {#sec2-16}
------------------------------

Besides characterization of trauma, measuring the impact of intervention on RTI cases through well-designed public health and clinical research methods such as trauma registries and surveillance programs, this work is expected to open up new horizon in "Accidentology." Intervention study with extensive awareness campaign might show rays of hope in future.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Nonusage of protective devices, steering in hands of nonprofessional drivers, poor road conditions, more wheeled vehicles, drunkenness, distraction, receipt of first aid, and lapsing ≥1 h on reaching health-care facility were found as major determinants of grave outcomes, be it measured directly or with the help of proxy measure as SISS.

Stringent enforcement of legislations requiring the use of helmets by users of MTWVs and seat belt by four-wheeler riders, prohibition of talking or texting while driving, no drinking while on steering and overall awareness generation towards current and potential road users might be helpful, to reduce the enlarging prevalence and addressing post-crush severity.

Limitations {#sec2-17}
-----------

For the present study, the data were collected from in-patients and hence who did not seek admission, might be brought dead or discharged after preliminary management were missed. As outcome was assessed by telephonic interview one month after initial data collection, there was chance of over and under-fabrication of actual information.
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